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$(\begin{array}{l}q_{n+1}p_{n+1}\end{array})=(\begin{array}{ll}t_{11} t_{12}t_{21} t_{22}\end{array})(\begin{array}{l}q_{n}p_{n}\end{array})$ ( $\mathrm{o}\mathrm{d}$1)(1)
( , $t_{11},$ $t_{12},$ $t_{21},t_{22}$ , $|t_{11}t_{22}-t_{12}t_{21}|=1$ ) .
, $(0\leq q<1,0\leq p<1)$
, $Q=i/N(0\leq i\leq N-1)$ $\Psi_{Q}^{(n)}$ Hilbert
( , $N$ $1/N$
), , $n$ $n+1$ :
$\Psi_{Q_{2}}^{(n+1)}=\sum_{Q_{1}=0}^{N-1}U_{Q_{1},Q_{2}}\Psi_{Q_{1}}^{(n)}$ (2)
$U_{Q_{1},Q_{2}}$ [8]. ,
, $q_{1}$ , q2 $S(q_{1}, q_{2})$ :
$S(q_{1}, q_{2})= \frac{1}{2t_{12}}(t_{12}q_{1}^{2}-2q_{1}q_{2}+t_{22}q_{2}^{2})$ (3)
$u(q_{1}, q_{2})=( \frac{i}{h}\frac{\partial^{2}S}{\partial q_{1}\partial q_{2}})\exp(\frac{i}{2t_{12}\hslash}(t_{12}q_{1}^{2}-2q_{1}q_{2}+t_{22}q_{2}^{2}))$ (4)
,
$L^{r_{Q_{2},Q_{1}}}=( \frac{t_{12}}{iN})^{1/2}\langle\exp(\frac{i\pi}{Nt_{12}}[t_{11}Q_{1}^{2}-2Q_{1}(Q_{2}+mN)+t_{22}(Q_{2}+mN)^{2}])\rangle_{m}$ (5)
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[13]. $\text{ }$ , (3) (or )
, ,
[14]. , T ,
\^U=exp $\{-\cdot.{}_{\overline{\hslash}}H_{0}(\hat{p})\}\exp\{-\frac{i}{\hslash}V(\hat{\theta})\}$, ,
.
, Van Vleck [14]. ,
W Van Vleck , $x$ $x’$
$\hslasharrow 0$ ,
$<x’|U|x> \approx\frac{1}{\sqrt{2\pi\hslash}}|\frac{\partial^{2}\mathcal{W}}{\partial x\partial x},|^{1/2}\mathrm{e}^{-:[W(x’,x)/\hslash+\gamma]}$ (6)
( $\approx$ $\hslasharrow 0$ ).
, , (6)













, $H_{0}(p)=p^{2}/2$ , $V(q)$ $q$ 2 ,
, (7) ,
. $H_{0}(p)=p^{2}/2,$ $V(q)=K\sin q$ ,
(standard map) , 2
. , $0\leq q<2\pi,$ $-\infty<p<\infty$ ,
$K\ll 1$ , $(q,p)$ , $q$ KAM . ,
$p$- , $\mathrm{K}\mathrm{A}\mathrm{M}$ , p-
. , $\mathrm{K}\mathrm{A}\mathrm{M}$ T ,
, 1.
. , (7) , .
(7) , $p$ ,
$<p_{1}|U^{n}|p_{0}>$ $= \exp[-\cdot\frac{i}{\hslash}H_{0}’(p_{1})]<p_{1}|\exp[-\frac{i}{\hslash}V(q)]|p_{0}>$
$= \exp[-\frac{i}{\hslash}H_{0}’(p_{1})]\int dq\exp[-\frac{i}{\hslash}(p_{1}-p_{0})q]\exp[-\frac{i}{\hslash}V(q)]$ (8)
( $q$ , ). ,
$n$ (
$<p_{n}|U^{n}|p_{0}>= \int\cdots\int\prod_{j}dq_{j}\prod_{j}dp_{j}\exp[-\frac{i}{\hslash}S(\{q_{j}\}, \{p_{j}\})]$ . (9)
. $S(\{qj\}, \{pj\})$
,
$S( \{qj\}, \{p_{j}\})=\sum_{j=1}^{n}[H_{0}(p_{j})+V(q_{j}))+\theta_{j}(p_{j}-p_{j-1})]$ , (10)







$\frac{\partial S(\{pj\},\{q_{j}\})}{\partial p_{j}}=0$, $\frac{\partial S(\{pj\},\{q_{j}\})}{\partial qj}=0$ ( )
. , $n$
$<p_{n}|U^{n}|p0>$ , $p\mathrm{o}$ , $p_{n}$ ,




$A_{\gamma}(p_{n},p_{0})=[2 \pi\hslash(\frac{dp_{t}^{(\gamma)}}{dq_{1}^{(\gamma)}})_{p0}]^{-1/2}$ , $S_{\gamma}(p_{n},p_{0})=S(\{p_{j}^{(\gamma)}\}, \{q_{j}^{(\gamma)}.\})$ (13)
. , $\gamma$ $p0$ $p_{n}$ , ,
. , (11) Ct, (7) , $\gamma$
. $\mu_{\gamma}$ ,
. ,
. , r , $p$ ,
$p_{0},$ $p_{n}\in \mathrm{R}$ .
, (11) , $\mathrm{C}^{2n-1}$ ,
qo . ,





? $\langle$ . (12)
$p\mathit{0}$ , $U^{sc}(p_{n},po)$ $p_{n}$ . , $p_{n}=\beta$
. $V(q)$
, $n$ ( ,
44
). , $p_{0}$ pn ,
$S_{\gamma}$ , (12) ,
$A_{\gamma}(p_{n},p_{0})$ . (13) , $A_{\gamma}(p_{n},p_{0})$ Monodromy
[2], (12) .
, $p_{0}$ $p_{n}$ ,
. , $A_{\gamma}(p_{n},p_{0})$
${\rm Im} S_{\gamma}(p_{n},p_{0})$ . , $({\rm Im} S_{\gamma}(p_{n},p_{0})>0)$
$({\rm Im} S_{\gamma}(p_{n},po)<0)$ , ,
(12) .
, , (9) , (12) ,
,







, , “ ”
. , n- $p\mathit{0}=\alpha$ pn=\beta ,







${\rm Im} S_{\gamma}$ , ,
$p0$ $p_{n}$ , ${\rm Im} S_{\gamma}$
, . , $\hslasharrow \mathrm{O}$
, , $p\mathrm{o}$ $p_{n}$ ,
${\rm Im} S_{\gamma}$ , $\hslasharrow 0$
. , $\hslash$ ( $\exp$ $\hslash$ ),











, , [2]. ,















(7) , $V(q)=-q^{3}/3+cq$ , $(p, q)=$ ($y-x$ , x-l)
$\mathcal{H}$
$\mathcal{H}:(\begin{array}{l}x_{n+1}y_{n+1}\end{array})=(\begin{array}{ll}y_{n} y_{n}^{2}-x_{n}+(1- c)\end{array})$ (15)
[17]. , [18], 2 ,
, , , 2.
, .
46
$narrow\infty$ , ${\rm Im} S_{\gamma}$ (
) ,
. , ${\rm Im} S_{\gamma}arrow-\infty$ 0 $\backslash$ ,
, ${\rm Im} Sarrow\infty$ ( ) $\backslash$ ,
. ,
$\mathrm{C}=$ { $q0=\xi+i\eta\in \mathrm{C}|{\rm Re} p\mathit{0}=\alpha,$ ${\rm Im} p0=0,$ ${\rm Im} S_{n}<\infty$ (as $narrow\infty$)} (16)
.
, , $narrow\infty$
( , $z=(x,$ $y)\in I\mathrm{f}^{+}$ ), ? $(z=(x, y)\in \mathrm{C}^{2}\backslash K^{+})$ . , $IC^{+}$
(Forward) Filled-in Julia set . ,
, ,
T $\mathcal{L}$ :
$\mathcal{L}\equiv$ { $(p,$ $q)\in \mathrm{C}^{2}|{\rm Im} p_{n}arrow 0,$ ${\rm Im} q_{n}arrow 0$ (as $narrow.\infty)$ }. (17)
. $(p, q)=$ ($y-x$ , x–l)
$(p, q)$ , (15) $(x, y)$
.
, , $(p, q)$ (10) ,
$Sj$ $=$ ${\rm Re} pj{\rm Im} pj+({\rm Im} qj)^{3}/3-({\rm Re} qj)^{2}{\rm Im} qj+c({\rm Im} qj)-{\rm Re} qj{\rm Im}$qj-Im $pj$ -1Re $qj$
$+$ ${\rm Re} pj{\rm Im} qj-{\rm Re} pj$ -1Im $qj$ (18)




$\mathcal{L}^{+}\equiv L\cap K^{+}$ (19)








, $X$ $W^{s}(X)$ $J^{+}$ [21]
.
, L+ , H , ,
${\rm Im} S_{\gamma}$ [19]. , , $K^{+}$
, ,
$\mathcal{L}^{+}$ , , $J^{+}$ .
$\underline{z\in \mathrm{C}^{2}\backslash K^{+}}$
C2\K+[ , $|{\rm Im} x_{n}|,$ $|{\rm Im} y_{n}|arrow \mathrm{o}\mathrm{o}$ (as $narrow\infty$ ) $|{\rm Re} x_{n}|,$ $|{\rm Re} y_{n}|arrow\infty$
, .
B\"ottocher .
$\mathcal{H}$ : $(x, y)\mapsto(f(x, y),g(x, y))$ , $g(z)/y^{2}$ 1Og 1 $\beta(z)$
$z\in V^{+}$ . $V^{+}$ , $z\in\overline{V^{+}}$ $\mathcal{H}(z)\in V^{+}$ $(|(g(z)|>|y|$
H fflration [22]. ,





, B\"ottcher [22]. ,
(i) $\varphi \mathrm{o}F(z)=\{\varphi(z)\}^{2}$
(ii) $\exists m,$ $M$, $m \leq\frac{|\varphi(z)|}{|y|}\leq M$ on $V^{+}$
(i) , $\varphi(z_{n})=\{\varphi(z_{n-1})\}^{2}=\cdots\{\varphi(z_{n-m})\}^{2^{m}}$ , Vl , $|y_{n}|$
.
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, $\varphi(z_{n})=\{\varphi(z_{n-m})\}^{2^{m}}$ , $\varphi(z_{n})(n=0,1,2\cdots)$ ( , , $\varphi(z_{m})\in$
$\mathrm{R}$ , $n\geq m$ $\varphi(z_{n})\in \mathrm{R}$ .
$\uparrow$
,
$B\equiv$ { $z_{0}|\arg[\varphi(z_{0})]=k\pi/2^{m}(k,$ $m$ : integer, $z_{0}\in V^{+})$ } (24)
, $z_{0}\in B$ , $n\gg 1$
. , z0\in B
,
${\rm Re} y_{n}\sim\{\varphi(z_{0})\}^{2^{n}}+({\rm Re} y_{n-1})/2\{\varphi(z_{0})\}^{2^{n}}\sim\{\varphi(z_{0})\}^{2^{n}}$ (25)
${\rm Im} y_{n}\sim({\rm Im} y_{n-1})/2\{\varphi(z_{0})\}^{2^{n}}$ (26)
.
, (26) ( , $y_{n}$ , ${\rm Im} y_{n}={\rm Im} y\mathrm{o}/2^{n}\{\varphi(z_{0})\}^{2^{n+1}}$ ,
, (18)
,
$({\rm Re} y_{n}^{2})({\rm Im} y_{n}) \sim\{\varphi(z_{0})\}^{2^{n+1}}{\rm Im} y_{0}/2^{n}\{\varphi(z_{0})\}^{2^{n+1}}=\frac{\mathrm{I}_{\mathrm{l}}\mathrm{n}y_{0}}{2^{n}}$ (27)
, $narrow\infty$ . (18) $\mathrm{S}j$
, z0\in B
.
, $narrow\infty$ $z0\in \mathcal{L}$ , $z_{0}\in I\acute{\iota}z_{0}+,\in \mathrm{C}^{2}\backslash IC^{+}$
, . , $\mathcal{M}_{n}^{\alpha,\beta}$
, $p0$ $p_{n}$ , ,
,
$narrow\infty$ , $\mathcal{L}$ ?
( , [3] ). , 1 ,
49
3. $\mathcal{M}_{n}^{\alpha,*}$- ( , $-\otimes<\beta<\infty$ ) , $narrow\infty$
$\mathcal{L}$ . ,
. Mn\mbox{\boldmath $\alpha$},l-
, $n$ 2n , $narrow\infty$ , Mn\mbox{\boldmath $\alpha$}.*-










A, . $\text{ }$ ,
, , ,
, $z\in I\mathrm{f}^{+},$ $z\in \mathrm{C}^{2}\backslash I\mathrm{f}^{+}$ , $A_{\gamma}$
, $K^{+}$ [.3].
$1(\mathrm{a})$ H\’enon (a) Mn ( )







1 (b) 1 (a) $W^{s}(p)$ ( )







2 Mn\mbox{\boldmath $\alpha$},*- $\circ$ , ( $\mathrm{C}^{2}\backslash I\mathrm{f}^{+}$
) . 3 ,
3 Mn\mbox{\boldmath $\alpha$},*- .
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, , $z\in K^{+}$ , ,
. , ,
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